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TO ALL WHOM IT MAY CONCERN: 

Be it known that I, WERNER AGNE, a citizen of Germany, residing in 
Rothenbach, Germany, whose post office address is Himmelgarten 21, 90552 
1 0 Rothenbach, Germany, have invented an improvement in 

DATA TRANSMISSION SYSTEM 

[0001] The invention relates to a data transmission system for machine tools and 
15 production machines, and also robots, with a central data line, from which there 
branch off stub-like data lines in which signal processing units are arranged, having 
transmitting and receiving elements which respectively pass on data in a serial form. 

[0002] It is generally customary to equip machine tools and production machines, and 

also robots, with data transmission systems in order to make process communication 

2 0 possible. EP 0 129 853 Bl discloses robot cells interlinked in a cooperating manner 

and having drives. Each robot cell has a device to transmit or receive information at 

least to and from a neighboring robot cell on a transmission medium. Each drive 

controller determines, on the basis of the information received from the transmission 

medium, the required movements of its own robot cell. 
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[0003] The object of the invention is to increase the flexibility and availability of a 
serial data transmission system, and the associated machine components, and 
consequently the availability of the overall technical process in connection with the 
data transmission system. 

SUMMARY OF THE INVENTION 

[0004] According to the invention, this object is achieved by a return from the last to 
the first signal processing unit respectively of a stub-like data line. In the event of 
failure of a signal processing unit in a stub-like data line, the communication to the 
units downstream of the failed signal processing unit is disrupted. This disruption in 
communication is preferably avoided by the construction of an annular 
communication structure by a return of the data line. 

[0005] A first preferred design of the present invention is characterized in that a return 
from the last to the first signal processing unit respectively of the central data line is 
provided. In the event of failure of a signal processing unit in the central data line, all 
downstream signal processing units are disrupted. This is disadvantageous in 
particular since additionally existing stub data lines also fail completely. This state is 
consequently counteracted in an advantageous way by the construction of an annular 
communication structure of the central data line. 

[0006] A further preferred design of the present invention is characterized in that the 
first signal processing unit of an annular communication structure is designed as a 
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distributor node with a group control function. The distributor node with a group 
control function can issue decentrally binding guidelines. 

[0007] A further preferred design of the present invention is characterized in that a 
substitute distributor node is incorporated in an annular communication structure. As 
5 a result, in the event of failure of the distributor node, the operation of further signal 
processing units of the annular communication structure can be maintained in a 
particularly advantageous way. The substitute distributor node in this case takes over 
the function of the distributor node with a group control function. 

[0008] A further preferred design of the present invention is characterized in that a 
1 0 field bus system is provided as the data transmission system. With a field bus system, 
industrial requirements, such as for example high availability, can be met. 

[0009] A further preferred design of the present invention is characterized in that an 
Ethernet is provided as the data transmission system. The use of an Ethernet makes it 
possible to resort to numerous developments from the PC sector. 

15 DRAWINGS 

[0010] Exemplary embodiments of the invention are explained in more detail below 
and represented in the drawings, in which: 

Figure 1 shows a structure of a central data line, from which there are branch off 
2 0 stub-like data lines in which signal processing units are arranged; 
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Figure 2 shows a data transmission structure with returns for stub-like data lines 
and for a central data line; and 

Figure 3 shows a data transmission structure with returns for stub-like data lines 
and a central data line with distributor nodes and substitute distributor nodes. 

5 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0011] In Figure 1, a data transmission system is shown in the form of a structural 
overview. On a central data line ZD there are signal processing units, from which 

1 0 stub-like data lines SD1 to SD5 branch off This communication structure may be, for 
example, a production machine, in which at least one electric drive is assigned to each 
signal processing unit SV. In the event of a failure of a signal processing unit SV in a 
stub-like data line SD1 to SD5, all the downstream signal processing units SV will 
similarly fail. The serial data communication is disrupted and may not be routed to 

15 signal processing units SV which still may be intact. The failure of one signal 
processing unit SV on the central data line ZD will lead to all the downstream stub- 
like data lines SD1 to SD5 being cut off from communication. 

[0012] Figure 2 illustrates a data system structure with returns Rl to R6 for stub-like 
data lines SD1 to SD5 and a central data line ZD with distributor nodes VI to V5. A 
20 return Rl to R6 is provided from the last to the first signal processing unit SV S 
respectively of a stub-like data line SD1 to SD5 and the central data line ZD. The 
construction of an annular communication structure makes it possible in the event of 
failure of one signal processing unit SV for the communication to be taken further in 
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the form of an open ring around the failed signal processing unit SV. These measures 
have the effect of increasing the availability of the data communication system of a 
machine tool or production machine, and also of a robot system. 

[0013] The failure of the data communication system is explained in more detail 
below in the context of a printing machine. In a printing machine, a rotary press has a 
plurality of drives, which in each case have a signal processing unit SV. If a drive or a 
signal processing unit SV fails, it may be that the paper web to be printed on can be 
directed over the still available drives by converting the machine. The communication 
structure can be used to allocate the individual drives of the printing or transporting 
rollers a specific function, for example, synchronizing the web running speed. 
Furthermore, information can also be transmitted from position sensors or other 
measuring or information sensors to the signal processing unit SV. This information 
is then available at the distributor node VI to V5 in the system. 

[0014] For the operators of a printing machine, the availability of a rotary printing 
press may be of vital significance. The printing operation may be locked into a very 
time-critical regime of distribution logistics, as is the case for example when printing 
daily newspapers. Every major interruption leads to a time delay and ultimately 
entails considerable financial losses. Safeguarding the availability of the machine and 
increasing flexibility is ensured by the present invention. 

[0015] In Figure 2, distributor nodes VI to V5 are located on the central data line ZD. 

The distributor nodes VI to V5 are formed with a group control function and prescribe 
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specific behavior patterns to the signal processing units SV at a hierarchically 
subordinate level in the group in the communication structure. For example, the 
distributor node VI to V5 with a group control function can prescribe a signal to 
which all the subordinate signal processing units SV have to synchronize themselves. 
5 The group control function property of a signal processing unit SV is identified in 
Figure 2 by an open circle. The central data line ZD is similarly equipped with a 
return R6. Consequently, a failed distributor node VI to V5 does not lead to complete 
failure of the downstream communication structure. 

[0016] In Figure 3, substitute distributor nodes EV1 to EV5 are arranged in the 
10 annular communication substructure behind the distributor nodes VI to V5. The 
substitute distributor nodes EV1 to EV5 are connected via communication connections 
to the respectively upstream and downstream distributor nodes VI to V5 with a group 
control function. These additional connections ZV are shown in the representation 
according to Figure 3 by broken lines from the substitute distributor nodes EV1 to 
15 EV5 to the distributor nodes VI to V5. 

[0017] If a distributor node VI to V5 with a group control function fails, it is ensured 
that the respective annular communication substructure can continue to operate in the 
constellation with substitute distributor nodes EV1 to EV5. In this case, a substitute 
distributor node EV1 to EV5 seamlessly takes over the group control function and is 
2 0 in charge of the remaining signal processing units SV of the associated 
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communication substructure. With the aid of the additional connections ZV, the 
respectively failed distributor node VI to V5 is bridged. 

[0018] The data transmission system of the present invention may be configured with 
a wide variety of bus technologies. For industrial applications, a field bus system, 
which can meet high requirements in terms of system reliability, would be suitable. 
Ethernet and Ethernet-related bus technologies would also be suitable as the bus 
system. 

[0019] Accordingly, the present invention as disclosed herein, provides a significant 
increase in the flexibility and availability of machine tools and production machines, 
and also of robots, in a particularly simple way by a signal return Rl to R6. 
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